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A SINGULAR 13 

greeas it pafles the prefent fhell of incumbent earth, and 
break it in fome places, as in earthquakes? And may not 
the progrefs of fuch wave, and the diforders it occafions 
among the folids of the fhell, account for the rumbling 
found being firft heard at a diftance, augmenting as it ap- 
proaches, and gradually dyingawayas it proceeds? A cir- 
cumftance obferved by the inhabitants of South-America 
in their laft great earthquake, that_noife coming from a 
place, fome degrees north of Lima, and being traced by 
enquiry quite down to Buenos Ay res, proceeding regular- 
ly from North to South at the rate of — Leagues perminute, 
as I was informed by a very ingenious Peruvian whom 
I met with at Paris. 



N°. V. 

Explanation of a fingular phenomenon, firft obferved by Dr. 

Franklin, and not hitherto fatisfaclorily accounted 

far. In a Letter from Mr. R. P at terson, to Dr. 13. Ru s h. 

s 1 R 
Readoa. T REMEMBER, feveral years ago to have read, 
j, '787. J[ i n one of Dr. Franklin's philofophical tracts, 
an account of a fingular phenomenon, obferved when a 
vcflTel, containing oil and water, is put in motion — Thus 
if a glafs tumbler, for inftance, about two thirds filled, 
with equal parts of water and oil, be moved gently back- 
wards and forwards in the hand; or, fufpended by a cord, 
be made to fwing like the pendulum of a clock, the fur- 
face of the water in contact with the oil, which floats up- 
on it, will be thrown into a violent wave-like commotion, 
while the upper furface of the oil will be comparatively 
placid and even. 

The Dodtor obferves, that having fhewn this experi- 
ment to a number of ingenious perfons, " thofe who are 

but 



i 4 PHENOMENON. 

but (lightly acquainted with the principles of hydrqftatics 
&x. are apt to fancy immediately, that they underftand it, 
and readily attempt to explain it: but their explanations 
have been deficient, and, to me, not very intelligible. 
Others more deeply {killed in thofe principles, feem to 
wonder at it, and promife to confider it. And I think, 
adds the Doctor, it is worth confidering. For a new ap- 
pearance, if it cannot be explained by our old principles, 
may afford us new ones, of ufe, perhaps^ in explaining 
fome other obfcure parts of natural knowledge.*' 

When I read this account I formed in my own mind a 
folution of the phenomenon which (perhaps from the 
caufe mentioned above) fatisfied myfelf, and have not 
fince confidered the fubjed, nor feen any thing written 
upon it, till the other day, when looking over the 2d Vol. 
of the Manchejler Society's Memoirs, I found the matter 
mentioned there, and two different folutions attempted ; 
one by Dr. Thomas Percival, of Manchefler, and the o- 
ther by Dr. Wall of Oxford. Dr. Percival fuppofes " that 
the fad: in queition may arife from a repulfive power, fub- 
fifting between the particles of oil and water, and depend- 
ing poffibly upon the vibrations of that fubtile ether, which 
Sir Ifaac Newton fuppofes to pervade all bodies. For when 
this ether is excited into motion, by percuffion or agitati- 
on, its elaftic force is augmented, becaufe it becomes den- 
ier in the pulfes of its vibrations, than ina quiefcent itate. w 

Dr. Wall thinks " that the commotion, which the water 
undergoes while the oil remains tranquil, depends upon 
the different fpecific gravity of the two fluids (whereby 
they receive the force of the impulfe in unequal proporti- 
ons) and upon the difpofition of the oil, from its fuperior 
levity, to preferve its place, upon the top of the water, 
whatever agitation the water beneath may be fubjeded to." 
That is, as I underftand it, the water, being fpeci- 
fically heavier than the oil, will, from the action of a giv- 
en 
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en impulfe, acquire a greater motion than the oil, and 
that therefore the waves excited on the furface of the one, 
will be greater than thofe on the furface of the other — Up- 
on this principle, then, if quickfilver be fubftituted in 
place of the water, the commotion excited in it would be 
ftill greater than that in the water; as it would " receive 
the force of the impulfe, form its fuperior fpecific gravity, 
in a much greater proportion." But infa^l the direct con- 
trary will be found to be the cafe. Moreover, if two flu- 
ids, of unequal fpecific gravities, be put feparately into 
two different glafles, and moved with equal velocities, the 
commotion excited in the heavier fluid will be apparently 
lefs than that in the lighter; the former, from its greater 
fpecific gravity, preferving its level furface with more ob- 
ftinacy than the latter; which is contrary to what ought to 
take place upon the above principles. 

But without entering further into a refutation of the 
above folution, I mall fubmit to your confideration one, 
which to me, at leaft appears better to account for this 
Angular phenomenon. 

1, When the tendency of a body upwards is juft equal 
to its tendency downwards, it will then, upon the kafl 
impullive force, move indifferently in either direction. 

This is the cafe of a body immerfed in a fluid of the 
fame fpecific gravity; where the buoyancy of the fluid, to 
raife the body upwards, is juft equal to the power of grav- 
ity, to draw it downwards. 

2. When the tendency of a body upwards is nearly 
equal to its tendency downwards, then, a ftnall impulfive 
force upwards, will move it in that direction. 

This is the cafe of a body immerfed in a fluid of nearly 
equal fpecific gravity ; for then the relative gravity, or 
tendency of the body downwards, will be only the excefs 
of its fpecific gravity above that of the fluid in which it 
is immerfed. — But water immerfed in common oil is juft 

in 
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in the circumftances laft mentioned; and therefore a fmall 
impulfive force, fuch as that communicated by fwinging 
the veffel backwards and forwards, will be fufficient to 
raife the water into waves, and produce that commotion 
which is defcribed by Dr. Franklin in the experiment al- 
luded to. 

If this reafoningbe juft, then, the lefs difference there 
is between the fpecific gravities of the two fluids, the 
greater will the agitation excited in the lower fluid be, and 
vice- verfa; and accordingly you will conftantly find this 
to be the cafe. For if quickfilver be one of the fluids, the 
waves excited in it will be but very fmall, if water and 
oil be ufed, the waves on the water will be much greater; 
but if fpirits and oil, of nearly equal fpecific gravities, be 
made ufe of, the commotion excited in the lower fluid will 
be very confiderable indeed. 

Hence we fee the reafon why the motion given to a mug 
of cyder or beer, after having flood before the fire to 
warm, by fwinging it backwards and forwards in the hand, 
as the common cuftom is in the winter, before one drinks, 
will fo effectually mix the cold and warm parts of the li- 
quor together, which before occupied different places in 
the mug. 

The placid appearance of the upper furface of the oil, 
in the above experiment, is no doubt to be attributed, in 
part, to the tenacity, or glutinous confiftance of that fluid; 
but the chief caufe undoubtedly "is the great difference 
between its fpecific gravity and that of the air — the fluid 
in which it is immerfed. For if oil be made the lower 
fluid, by ufing with it any other fluid of lefs fpecific gra- 
vity, it will, not withftanding the tenacity of its particles, 
while any confiderable degree of fluidity remains, be af- 
fected in the fame manner as any other fluid in like eir- 
cumfhinces. 

An 



